Dynamic kinetic resolution of Vince lactam catalyzed by γ-lactamases: a mini-review.
γ-Lactamases are versatile enzymes used for enzymatic kinetic resolution of racemic Vince lactam (2-azabicyclo[2.2.1]hept-5-en-3-one) in the industry. Optically pure enantiomers and their hydrolytic products are widely employed as key chemical intermediates for developing a wide range of carbocyclic nucleoside medicines, including US FDA-approved drugs peramivir and abacavir. Owing to the broad applications in the healthcare industry, the resolution process of Vince lactam has witnessed tremendous progress during the past decades. Some of the most important advances are the enzymatic strategies involving γ-lactamases. The strong industrial demand drives the progress in various strategies for discovering novel biocatalysts. In the past few years, several new scientific breakthroughs, including the genome-mining strategy and elucidation of several crystal structures, boosted the research on γ-lactamases. So far, several families of γ-lactamases for resolution of Vince lactam have been discovered, and their number is continuously increasing. The purpose of this mini-review is to describe the discovery strategy and classification of these intriguing enzymes and to cover our current knowledge on their potential biological functions. Moreover, structural properties are described in addition to their possible catalytic mechanisms. Additionally, recent advances in the newest approaches, such as immobilization to increase stability, and other engineering efforts are introduced.